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The overarching mandate of the Superfund ru'()v;r am is to protect human health and the environment from current and
potential threats posed by uncontrolled reles hazardous substances. To help meet this mandate, the U.S.
Environmental Protection Agency’s (EPA’s) Offic Emergency and Remedial Response (OERRK) has developed a human

eof E
health evaluation process as part of its remedial response program. EPA’s Human Health Evaluation Manual describes the
process of gathering information and assessing the risk to human health, and together with the Environmental Evaluation
Manual comprise a two-volume set (Volumes I and 11, respectively) called Risk Assessment Guidance for Superfund (RAGS).
RAGS replaces two previous EPA guidance documents: the Superfund Public Health Evaluation Manual (SPHEM; 1986) and
the Draft Endangerment Assessment Handbook (19885).

The Human Health Evaluation Manual has three main parts: baseline risk assessment (Part A), refinement of preliminary
remediation goals (Part B), and risk evaluation of remedial alternatives (Part C). Part A of this manual is being distributed as
an Interirn Final document. Remedial project managers (RPMs) should ensure that the procedures in this guidance be used
for all new human health risk assessments conducted as part of the remedial investigation/feasibility study (RI/FS) 'pnrnonew;
‘(_,![)]pllf“T ou[ P: nnt A can I»(* (Jﬂbﬂtdt d ‘hvy (::31] }lijme' ]EZ]"' l\’"s. ("“mm ter lm l::1rwm nmental Research Information at 513-569-7562 (FTS

[hm 1d| t s;l 1eet is d E"allg’ll‘li"(l to ‘a\I ert .l\ F'M.:s. am.d (‘»th er persc mnwl to (1) new aspects of the Human Health Evaluation Manual

(Part A), (2) the purpose and steps of the baseline risk assessment, and (3) where additional help can be obtained.

{ ]

PURPOSE OF THE HUMAN HEALT! and the environment. Because the RIFS is an analytical
"'VALUATION process designed to  support m;lhk_ managemerit
ision-making, the assessment of health and
environemental risk plays an essential role in the RI/FS.
Highlight 1 shows the stages of the RI/FS, relating health
i ‘ . . risk evaluation activities to each stage. Although the RI/FS
o helpidentify which sites warrant remedial action; process and related risk evaluation activities are presented
» provide a consistent process for evaluating and in a fashion that makes the steps appear sequential and
documenting human health risk; distinct, in practice the steps are usually highly interactive.

The human health evaluation is used in the Superfund
program to:

» ensure protectiveness by the refinement of

ific remediation goals; HUMAN HEALTH EVALUATION AND

risk-based, site-specif

o provide focus for the FS; ENDANGERMENT FINDINGS
» help to measure the effectiveness of remedial One of EPA’s goals in the ‘h:lru"llmrnl program is to use
alternatives; and more CERCLA section 106 (i.e., imminent and substantial.
o aid in priority setting for remedial design/ endangerment) orcders to cornpel potentially responsible
remedial action. parties to d (“s:iig;]rl and conduct the re l'lf'l("ldll.:l]l actions. In order
for EPA to issue and enforce a section 106 order, the
HUMAN HEALTH EVALUATION IN THE baseline risk assessment must be sufficient to support the
RI/FS PROCESS finding that there may be an imminent and substantial
endangerment to public health or welfare or the
The RI/EFS is the methodology that the Superfund program environment because of an actual or threatened release of
has established for char: ing the nature and extent of a hazardous substance. By requiring careful adherence to
risks posed by uncontrolled hazardous waste sites and for the Human Health Evaluarion Manual! (together with the
developing and evaluating remedial options.  The Emvironmental Evaluation Manual), the resulting baseline
Superfund Amendments and Reauthorization Act of 1986 risk assessment should be ac‘levqyg;al:e _to support an
reemphasized the original statutory mandate that remedies endangerment finding and thus a CERCLA section 106
meet the threshold requirement to protect human health order.
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PART A OF THE MANUAL:
BASELINE RISK ASSESSMENT

In addition, the

RI/FS has been strengthened.

The baseline risk assessment process described in Part A of

the manual consists of four main steps as shown in

Highlight 2. Relevant information identified through data

collection .md evaluation (Step 1) is us s:dl to develop
exposure and toxicity assessments (Steps 2 and 3). Risk

characterization (Step 4) summarizes .eumil integrates both action.
the toxicity and exposure steps into quantitative and

qualitative expressions of risk.

WHAT’S NEW IN THE MANWUAL

The Human Health Evaluation Manual revises and builds
upon the health evaluation process established in SPHIEM.

Data Collection (new chapter). Encourages asse
RI/FS planning  and
Describes ]pxru:n:ufzdluu.'t:::s;

involvement

Provided are new information and techniques gleaned from

several years of program experience conducting risk
assessrents at hazardous waste sites. Policies established
and evolved over the years —— including those resulting
from the revised National Oil and Hazardous Substances quantitative risk assessment. The nine data evaluation
Pollution Contingency Plan (NCP) — have been updated

Introduction.

Emphasizes shift in NCP and
philosophy toward efficiency, effectiveness, and a bias 1 for

in
communication with RPMs.
acquiring reliable chernical release and exposure data for
quantitative assessment. The l'«()n]pn‘ic:; discussed in the Data
Collection chapter are shown in Highlight 3.

Data Evaluation (mew chapter).
organize data and to identify a set of chemicals and
oncentrations that are of ;zu'n:'t"'pnt:allz»le: quality for use in the

HIGHLIGHTS OF THE REVISION

steps are shown in Highlight 4.

link between the human
lhl aJll h ev: alluhall ion, the environmental evaluation, and the

34
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Provides nine steps to

Highillght 2
Part A: Baseline Risk Assessrment
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Mighilght 3
“Eﬂi Issed in
n Chapter

®  Avallable site information
o Modeling paramaeter noeds
®  Background sampling neods

o Prellminary Identification of human ex-
posure

o CQverall strategy for sample collection
o  Nood for Speclal Analytical Services

o Actvitles during workplan development
ollection

Assessment. Gives specific equations and
r values for common Superfund site exposure
fines the revised NCP’s reasonable maximum
exposure (RME) concept under both current and future
land-use conditions. Highlight 5 defines the RME and
describes the specific terms in the general exposure
equation used to generate the RME

Exposure
paramete
pathways. De

=

Toxicity Assessment. Discusses EPA guidances, toxicity
data bases, and Superfund technical assistance groups.
Provides updated discussion of EPA’s toxicity assessment
methods. Defines hierarchy of toxicity data sources, as
shown in Highlight 6.

Risk Characterization. Provides guidance for summarizing
risk information for use in decision-making. Presents
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Giather all data avallable from the site
Investigation and sort by medium.

Evaluate the analytical methocls usaed.

Evaluate the quality of dats with respect to
sample quantitation limits.

Evaluate the quality of data with respect to
qualifiers and codes. ‘

Evaluate the quality of data with respect to
blanks,
Evaluate tentatively ldentified compounds.
Compare potential site-related contamlnation
with background.
1
\

Stop 1

Stop 2:
Step I:

Step 4:
Step 5:

Stop 6:
Stop 7:

Dovelop a ot of data for use in the risk
assansmont.
M appropelate, further limit the number of
chemicals 10 be carrled through the risk
DBBABBMOEL.

I

Step 8:

Step 9:

expanded discussion of uncertainty. Includes examples of
helpful visual presentations of risk assessrment as shown in
Highlights 7 and 8.

Documentation, Review, and Management Tools (mew
chapter). Presents new tools for the RPM, risk assessor,
and risk assessment reviewer. ‘These mew tools are
described in Highlight 9. They include an RPM
involvernent checklist (see Highlight 10), recommended
format for a baseline risk assessment report, and a risk
assessment reviewer’s checklist.

The reasonable madmum exposure (RME) is de-

fined as the highest expasure that could reasonatily

be expected to occur at a site. RME is calculated

[ using the following generall ecuation,

=G ox CAXEFD x 1 /
BW AT S

where:

/|

I = Intake; the amount of chemical at the /
exchange boundary (mg/g body ,4"
waight- dy). “.r" /
(o] = Concentration; the average chemical p
concentration contacted over the
exposure parioc (e.¢., mg/). S ”

- o

Cortact Fate; the arnount of s e
contarninated medium (e.g., soil, &, p
water) contacted per unit time or event

(l’!\!] I/l.l)f) ",t"
Exposure Frequency and Duration; how
often and how long axposLre ocours
(©.q., Clyiyr, yr).

- - -
Body Weight, he average bady waight”
aver the exposure period (kg).

= Averaging Time; the time periad over
which exposure is averaged (dy).
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Highlight §
WRﬁﬁamwnmmﬂhwhmammmmumnle$mm:mwmrmnﬂw

Use a 951 upper confidence limit on the arithmetic mean
concentration cortacted over the axposwure period, rathvr than
the mean itself. Rationake: uncertainty in 4e measunsments
or modeling will be quantitatively considerect

Use the 95th percenile intale rate. Rationale: this will be
protactive of most of the population

Use the 95th percentile estimate if available, or best profes-
sional judgment 1o estimate a conservative value. Rationale:
statisticel data on these terms are rarely availabie; a conserva-
tive estimate is suggested rather than a best or average osti-
mate in order to be protective
IIIIIIIIIIIIlIlIlIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ

Use the arithimetic average body waight over the exposure T

period. Rationake: body weight is not always i|'n:14aq;:13n'|(1m=url|‘n'if
intale; oy |LIE?ir\l,| the average, error from this dependence is
minimized; using the average rather than the Sth percentile
body weight wunnuuw4suPSu:) reciuce the number of upper-bound

valugs that are mutiplied together.
mlll

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ




Hierarchy of

Highilght 6
oxicity Data Sources

Integrated Risk Information System (IRIS)
o Provides verified reference doses
(RfDs) ancl slope factors
o Updated monthly \

o EPA’s preferred source of toxicity

informaiion
||||||||||||||||||||||||||||||||i||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Health Effects Assessment Summary Tables
(HEAST)

o Provides interim as well as
verifiec RIDs and slope factors

o Should he used oy for

chemicals not addressed in (RIS

Cther EPA Referonicos

®» Do not necessarnily provide werified
RIDs and slope factors

o Should be used only for chemicals
nat found or referencect in IRIS or
HEAST

o  EPA’s Envirormenial Critedia anc
Assassrmeant Office must be cortacted
first (513-589-7300; FT$S 684--7300)
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Radiation Risk Assessment
Provides basic principles and
protection and supplemental baseline risk assessment
puidance for use at sites contaminated with radioactive

subs

Appendices (new).
absorbed vs. administered dose, and a complete index for

Guidance (
conce

SLANCES.

Provide technical information on

quick reference.

new chapter).
of radiation

Example of Prese

Contribution of |
to Exposure
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Toxics

NEED MORE HELP?

Superfund Health Risk Assessment Techmical Suppor
Center. This center provides program staff and their
contractors  access to the Office of Health and
Environmental Assessment (OHEA) and other Agency
experts in the area of health risk assessment, The center is
coordinated by OHEA’s Environmental Criteria and
Assessment Office in Cincinnati (513-569-7300 or FTS
t&%bﬂﬂmﬂyitmﬁ@nﬂmﬁmmM&UdemmMJmamumtwnﬁ“mnmml
risk assessment, including project scoping, sampling
me wnh exposure assessment, toxicity assessment, and
risk ﬂmmmmwwmﬂMOM ECAO may respond to questions
directly or refer callers to other OHEA or Agency offices.
In addition, callers may be referred initially to regional
Integration Coordinators for responses to
site-specific requests (see next section).

Highlight 9
New Documentation, Review,
and Management Tools

o RPM Involvement Checldist (seo Highlign
10). The checklist acdresses risk irnformation
neecs and includes pointers on planning and
involvernent for the RPM.  lrvolvernent of
managers in the direction and developrment of
the risk assessment helps 10 avoid serious
ristakes or costly misdirections in focus or level
of effort

o Recommended Format tor m Basellne Risk
Assessment Report. Consistency of
Superfund risk assessment forrnat encourages
completeness, consisternt use of results, and
allows tor easior review.

o Risk Assessmont Reviewer's Checklist. The
checklist is intencled as a guide to ensure that
critical issues concermning the cuality and

actecuacy of risk information are not overlooied.
N ERRARRR R RN RN AR AR AR R NN RN R AR AR RN




Highiight 10
Checklist for RPM Involvement

| 1. Gefting Organized

o Ensure that the workplan for the risk assessment
contractor support is In place (if needed).

o ldentity EPA rislk as
used throughout the

ssment suppart peraonnel (1o be
sk agssasament process).

o Gather relevant Indormation, such as appropriate
guldances and sito-specific data and reports.

o Identty avallable atate, county, and other non-EPA
resources.

be allowed to do the risk assessmaent.

2. Before the Scoping Meeting

*»  Make Inldal contact with risk assessor.

data.

®  Deatermine (or roview) data collection neods tor risk
assezssmont, consideoting:

------ modeling parametor noedae;

------ typo and location of background samples;
- altornate future land weo;

------ possible sxposure sconarlos;

------ location(s) In ground water that will be used to
ovaluate birture ground-water Bxposures;

------ the preliminary identification of environmaental
concerns;

------ statistical methodas;

------ QA/GC measures of particutar importance to risk
nssossment; and

------ spocial anatytical services neads,
3. At the Scoping Meeting

o Prosent risk asseasment data collection needs.

o Engure that the risic assessment data colfection needs
will be considered In dovelopment of the sampling and
analysle plan,

o Where imited resources requir

sampling k
assessmont results.

4. After the Scoplng Meeting

sampling and analysis plan.

o Congult with the Agoney for Toxle Substances and
Dissazse Reglstry (ATSDR) i human maonitoring i
plannaexd.

o Prior to Speclal Motdce, determing whethoer Yo PRPs will

o Provide riak assessor with avaflable guidances and site

------ sirategios (Incltuding medium and location) for sample
collection appropriate to sita/rislc nssessment needs;

o that less-than-optimal
conductad, discuss potential impacts on risk

»  Ensure that the clsik assessor reviews and approves the

5.

7

During Sarnpling and Analysis .

®  Ensure that risk agsessment neods are belng met
during sampling. ‘

o Provide rlak asseasor with any prellminary sampling
results so that he/she can detarmine it sampling
should be refocused.

o Conault with ATSDR w0 oltain
human monitoring that s be
any results to risk assessor.

a atatus report on any
g conducted. Provide

During Development of Risk Assessment ;

o Moet with rlak assessor to dlacuss basls for excluding
chemicals from the rlak assessment (and developlng
the list of chomicals of potential concern). Conflrm
appropriateness of excluding chemicals.

o Confiron clatermination of altornate huture land uae.

o Confirm location(a) i ground water that will bo ueed
to avaluate future grounid-watsr sxpaosure.

o Undarstand basle for sslection of pathways and
potentlally exposed poputations.

o Faclitate discussions between Hak assessor and EPA
riak g ment support personnel on the following
polnts:

=« the use of any major exposure, fate, and transport
nodels (e.g., air ar ground--water dispersion
models),

----- slte-specific exposure nssumptions;
----- non-EPA-derivod toxdcity valuos; nnc
----- apprapriate level of detall for uncertainty anatysle,

and the degree to which uncertaintios will be
quantified.

o Discuss and ||||ib|:ur|:runll combination of pathway risl
and hazard indicos.

o Ensure that results of riak characterization have boen

compared with ATSDR health assesaments and any
sito-aspocific human studles that might be available.

Heviewing the Risk Assessment

o Allow sutficiernt time for roviow and Incorporation of
COMMPNS.,

o  Enaure that roviewars' commarnts are sddrosead.

Communicating the Risk Assessment

o Pinn a briefing amaong techinleal staf! to dlscuse
slgniticant findings and uncertalnties.

o Discuss dovelopment of graphics, tools, and
presomtations to assist clak management declslons.

o  Congult whh ather groups (.., community relations
statf), ne appropriate.

o Briet uppor managemeont.

Regional  Toxics lontegration  Coordinators and
Headguarters Contacts. Superfund Toxics Integration
Coordinators are located in each region. Questions
regarding site-specific Superfund risk assessment issues
should be referred 1o the appropriate individuals listed in

Highlight 11. The Toxics Integration Branch, OERR, may
be contacted at 202-475-9486 (FI'S 475-9486) for
technical information sources, availability of guidances,
and related program directives.
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Highilght 11

Regional Toxics Integration Coordinators
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Name and Address

Sarah Levinson

Waste Management Division (HSS-CAN-T)

EPA Fegion |
John F. Kennedy Federal Building
Boston, MA 02203

Peater Grevaitt

Program Support Branch
ERF Division

EPA Region Il

26 Foderal Plaza

Neaw York, NY 10278

Richarcl Brunker

Hazardous Waste
Management Division (3HW15)
EPA Region Il

841 Chestrut Street
Philadelphia, PA 19107

Elmer Akin

Waste Managemeant Division
EPA Region IV

345 Courlland Street, NE
Atllarta, GA 30365

Steve Ostrodka
Technical Support Unit (SHEM-12)
EPA RegionV

230 South Dearbom Street
Chicago, IL. 60604

Jon Rauscher

EPA Region VI (GH-5R)
First Interstate Bank Tower
1445 Ross Avenue
Dallas, TX 75202-2733

Superfund Branch
FPWHHﬁgWWUVH

726 Minnasota Avenue
Kansas City, K& 66101

Chris Weis

EPA Reglon VIll (8HWM-5R)
999 18th Street, Sulte 500
Derwer, CO 802022405

Gerald Hiatt
Technical Support Section (H-8-4)
Superfund Program

EPA Region IX

1235 Mission Street

San Francisco, GA 94103

Pat Cirone

EPA Region X (ES-098)
1200 Sixth Avenue
Saaitle, WA 98101

Phong Number

FTS 8331504

617-223-5504

TS 2648775
NIW -264-6323

FTS 5970804
2155870804

FT8 257-1586
4043471586

FTS 886--3011
312-886~3011

FTS 2562198
214-655-2198

FTS 236-7052"
913651 7052

TS 330-7655
JU.‘?Q4IWMM5

FTS 484-1914
4157441914

FTS 399-1507
206-442-1597




